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C DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Food and Drug Administration
2098 Gaither Road
Rockville MD 20850

AUG - T 1997

Deputy Director, Office of Device Evaluation (HFZ-400)
Center for Devices and Radiological Health (CDRH)

Premarket Approval of Abbott Laboratories’
tMx® PSA and AxSYM® PSA - ACTION

The Director, CDRH

ORA
ISSUE. Publication of a notice announcing approval of the
subject PMA supplement.
FACTS. Tab A contains a FEDERAL REGISTER notice announcing:
(1) a premarket approval order for the above referenced
medical device (Tab B); and
(2) the availability of a summary of safety and
effectiveness data for the device (Tab C).
RECOMMENDATION. I recommend that the notice be signed and
published.
Kimber C. Richter, M.D.
Attachments

Tab A - Notice
Tab B - Order
Tab C - S & E Summary

DECTSTON

Approved \/ Disapproved Date 9// 7// q7

Prepared by James P. Reeves, CDRH, HFZ-440, 7/30/97, 594-1293
Prepared by Peter E. Maxim, CDRH, HFZ-440, 7/30/97, 594-1293
Prepared by Susan Weeks, CDRH, HFZ-440, 7/30/97 594-1293



DEPARTMENT OF HEALTH AND HUMAN SERVICES ’ DRAF?‘”J ﬁ

Food and Drug Administration

[DOCKET NO. ]

Abbott Laboratories; Premarket Approval OF IMx® PSA and AxXSYM®

PSA

AGENCY: Food and Drug Administration, HHS.

ACTION: Notice.

SUMMARY: The Food and Drug Administration (FDA) is announcing
its approval of the supplemental application by Abbott
Laboratories, Diagnostics Div., Abbott Park, IL, for premarket
approval, under the Federal Food, Drug, and Cosmetic Act (the

act), of IMx® PSA and AxSYM® PSA. FDA's Center for Devices and

Radiological Health (CDRH) notified the applicant, by letter of g
August 7, 1997, of the approval of the supplemental application. '
DATES: Petitions for administrative review by (insert date 30

days after date of publication in the FEDERAL REGISTER) . &

it

ADDRESSES: Written requests for copies of the summary of safety b

and effectiveness data and petitions for administrative review
to the Dockets Management Branch (HFA-305), Food and Drug
Administration, 12420 Parklawn Dr., rm. 1-23, Rockville, MD §

20857.




FOR FURTHER INFORMATION CONTACT:
Peter E. Maxim,
Center for Devices and Radiological Health (HFZ-440),
Food and Drug Administration,
2098 Gaither Road,
Rockville, MD 20850,
301-594-1293.
SUPPLEMENTARY INFORMATICON: On November 2, 1994, Abbott

Laboratories, Abbott Park, IL 60064, submitted to CDRH a

supplemental application for premarket approval of ImX® PSA and
AXSYM® PSA. The devices are microparticle enzyme immunoassays

(MEIA) for the quantitative measurement of Prostate Specific
Antigen (PSA) in Human serum as an aid in the detection of
prostate cancer when used in conjunction with digital rectal exam
(DRE) in men aged 50 years or older. Prostatic biopsy is required
for diagnosis of cancer.

In accordance with the provisions of section 515(c) (2) of
the act as amended by the Safe Medical Devices Act of 1990, this
PMA was not referred to the Immunology devices Panel of the
Medical Devices Advisory Committee, an FDA advisory committee,
for review and recommendation because the information in the PMA
substantially duplicates information previously reviewed by this

panel.
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On August 7, 1997, CDRH approved the supplemental
application by a letter to the applicant from the Deputy Director
of Clinical and Review Policy, of the Office of Device
Evaluation, CDRH.

A summary of the safety and effectiveness data on which CDRH
based its approval is on file in the Dockets Management Branch
(address above) and is available from that office upon written
request. Requests should be identified with the name of the
device and the docket number found in brackets in the heading of
this document.

Opportunity For Administrative Review

Section 515(d) (3) of the Federal Food, Drug, and Cosmetic
Act (the act) (21 U.S.C. 360e(d) (3)) authorizes any interested
person to petition, under section 515(g) of the act, for
administrative review of CDRH's decision to approve this
application. A petitioner may request either a formal hearing
under 21 CFR part 12 of FDA's administrative practices and
procedures regulations or a review of the application and CDRH's
action by an independent advisory committee of experts. A
petition is to be in the form of a petition for reconsideration
under 21 CFR 10.33(b). A petitioner shall identify the form of
review requested (hearing or independent advisory committee) and
shall submit with the petition supporting data and information
showing that there is a genuine and substantial issue of material
fact for resolution through administrative review. After

reviewing the petition, FDA will decide whether to grant or deny
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the petition and will publish a notice of its decision in‘the- = " :

FEDERAL REGISTER. If FDA grants the petition, the notice will
state the issue to be reviewed, the form of the review to be
used, the persons who may participate in the review, the time and
place where the review will occur, and other details.

Petitioners may, at any time on or before (insert date 30

days after date of publication in the FEDERAL REGISTER), file

with the Dockets Management Branch (address above) two copies of
each petition and supporting data and information, identified
with the name of the device and the docket number found in
brackets in the heading of this document. Received petitions may %
be seen in the office above between 9 a.m. and 4 p.m., Monday ;
through Friday.
This notice is issued under the Federal Food, Drug, and
Cosmetic Act (secs. 515(d), 520(h) (21 U.S.C. 360e(d))), 3607 (h))
and under authority delegated to the Commissioner of Food and
Drugs (21 CFR 5.10) and redelegated to the Director, Center for

Devices and Radiological Health (21 CFR 5.53).

Dated:
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C DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service
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'*‘:R Food and Drug Administration > ~ -
2098 Gaither Road
Rockville MD 20850

Joy C. Sonsalla

Sr. Regulatory Specialist

Abbott Diagnostics Division

Abbott Laboratories

One Abbott Park Road nG -7 j9t
Abbott Park, IL 60064

P910007/Supplement 4

Abbott IMx® and axsyM® PsA assays

Filed: November 2, 1994

Amended: Nov 15, 1994, Dec 1, 1994, Nov 22, 1995, Feb 16, 1996,
Sep 3, 1996, Nov 4, 1996, May 23, 1997 and August 1, 1997

Dear Ms. Sonsalla:

The Center for Devices and Radiological Health (CDRH) of the Food
and Drug Administration (FDA) has completed its evaluation of
your premarket approval application (PMA) supplement, which
requested approval for the addition of a new Intended Use and is
indicated for the quantitative measurement of Prostate Specific
Antigen (PSA) in: 1) Human serum as an adjunctive test used as an
aid in the management of prostate cancer patients; 2) Human serum
as an aid in the detection of prostate cancer when used in
conjunction with digital rectal exam (DRE) in men aged 50 years
or older. Prostatic biopsy is required for diagnosis of cancer.
Based upon the information submitted, the PMA supplement is
approved subject to the conditions described below and in the
"Conditions of Approval"” (enclosed). You may begin commercial
distribution of the device as modified by your PMA supplement
upon receipt of this letter.

The sale, distribution and use of this device are restricted to
prescription use in accordance with 21 CFR 801.109.

Expiration dating for this device has been established and
approved at 12 months. This is to advise you that the protocol
used to establish this expiration dating is considered an
approved protocol for the purpose of extending the expiration
dating as provided by 21 CFR 814.39(a) (8).

Failure to comply with the conditions of approval as attached
invalidates this approval order. Commercial distribution of a
device that is not in compliance with these conditions is a
violation of the Federal Food, Drug, and Cosmetic Act.

You are reminded that as soon as possible, and before commercial
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distribution of your device, that you must submit an amendment to
this PMA submission with copies of all approved labeling in final
printed form.

All required documents should be submitted in triplicate, unless
otherwise specified, to the address below and reference the above
PMA number to facilitate processing.

PMA Document Mail Center (HFZ-401)

Center for Devices and Radiological Health
Food and Drug Administration

9200 Corporate Blvd.

Rockville, Maryland 20850

If you have questions concerning this approval order, please
contact Dr. Peter Maxim at (301) 594-1293.

Sincerely yours,

Kimber Richter, M. D.

Deputy Director for Clinical and
Review Policy

Office of Device Evaluation

Center for Devices and
Radiological Health

Enclosure

.



Issued: $5-2-9S5

CONDITIONS OF APPROVAL

APPROVED LABELING. As soon as possible, and before commercial
distribution of your device, submit three copies of an amendment to
this PMA submission with copies of all approved labeling in final
printed form to the PMA Document Mail Center (HFZ-401), Center for
Devices and Radiological Health, Food and Drug Administration
(FDA), 9200 Corporate Blvd., Rockville, Maryland 208S0.

ADVERTISEMENT. No advertisement or other descriptive printed
material issued by the applicant or private label distributor with
respect to this device shall recommend or imply that the device may
be used for any use that is not included in the FDA approved
labeling for the device. If the FDA approval order has restricted
the sale, distribution and use of the device to prescription use in
accordance with 21 CFR 801.109 and specified that this restriction

is being imposed in accordance with the provisions of section .

520(e) of the act under the authority of section 515(d) (1) (B) (ii)
of the act, all advertisements and other descriptive printed
material issued by the applicant or distributor with respect to the
device shall include a brief statement of the intended uses of the
device -and relevant warnings, precautions, side effects and
contraindications.

PREMARKET APPROVAL APPLICATION (PMA) SUPPLEMENT. Before making any

change affecting the safety or effectiveness of the device, submit
a PMA supplement for review and approval by FDA unless the change
is of a type for which a “Special PMA Supplement-Changes Being
Effected" is permitted under 21 CFR 814.39(d) or an alternate
submission is permitted in accordance with 21 CFR 814.39(e). A PMA
supplement or alternate submission shall comply with applicable
requirements under 21 CFR 814.39 of the final rule for Premarket
Approval of Medical Devices.
&

All situations which require a PMA supplement cannot be briefly
summarized, please consult the PMA regulation for further guidance.
The guidance provided below is only for several key instances.

A PMA supplement must be submitted when unanticipated adverse
effects, increases in the incidence of anticipated adverse effects,
or device failures necessitate a labeling, manufacturing, or device
modification.

A PMA supplement must be submitted if the device is to be modified
and the modified device should be subjected to animal or laboratory
or clinical testing designed to determine if the modified device
remains safe and effective.
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A “Special PMA Supplement - Changes Being Effected* is limited to
the labeling, quality control and manufacturing process chgnges
specified under 21 CFR 814.39(d) (2). It allows for the addition
of, but not the replacement of previously approved, quality control
specifications and test methods. These changes may be imple@enFed
before FDA approval upon acknowledgment by FDA that the submission
is being processed as a “Special PMA Supplement - Changes Being
Effected." This acknowledgment is in addition to that issued by
the PMA Document Mail Center for all PMA supplements submitted.
This procedure is not applicable to changes in device design,
composition, specifications, circuitry, software or energy source.

Alternate submissions permitted under 21 CFR 814.39(e) apply to
changes that otherwise require approval of a PMA supplement before
implementation of the change and include the use of a 30-day PMA
supplement or annual postapproval report. FDA must have previously
indicated in an advisory opinion to the affected industry or in
correspondence with the applicant that the alternate submission is
permitted for the change. Before such can occur, FDA and the PMA
applicant (s) involved must agree upon any needed testing protocol,
test results, reporting format, information to be reported, and the
alternate submission to be used.

POSTAPPROVAL REPORTS. Continued approval of this PMA is contingent
upon the submission of postapproval reports required under 21 CFR
814.84 at intervals of 1 year from the date of approval of the
original PMA. Postapproval reports for supplements approved under
the original PMA, if applicable, are to be included in the next and
subsequent annual reports for.the original PMA unless specified
otherwise in the approval order for the PMA supplement. Two copies
identified as “Annual Report" and bearing the applicable PMA
reference number are to be submitted to the PMA Document Mail
Center (HFZ-401), Center for Devices and Radiological Health, Food .
and Drug Administration, 9200 Corporate Blvd., Rockville, Maryland
20850. The postapproval report shall indicate the beginning and
ending date of the period covered by the report and shall include
the following information required by 21 CFR 814.84:

(1) Identification of changes described in 21 CFR 814.39(a)
and changes required to be reported to FDA under 21 CFR
814 .39(b).

(2) Bibliography and summary of the following information not
previously submitted as part of the PMA and that is known
to or reasonably should be known to the applicant:

(a) unpublished reports of data from any clinical
investigations or nonclinical laboratory studies
involving the device or related devices (“related"

devices include devices which are the same

substantially similar to the applicant‘s device); and
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(b) reports in the scientific literature concerning the
device.

If, after reviewing the bibliograpny and summary, FDA
concludes that agency review of one or more of the above
reports is réquired, the applicant shall submit two
copies of each identified report when so notified by FDA.

ADVERSE REACTION AND DEVICE DEFECT REPORTING. As provided by 21
CFR 814.82(a) (9), FDA has determined that in order to provide
continued reasonable assurance of the safety and effectiveness of
the device, the applicant shall submit 3 copies of a written report
identified, as applicable, as an "“Adverse Reaction Report" or
“Device Defect Report" to the PMA Document Mail Center (HFZ-401),
Center for Devices and Radiological Health, Food and Drug
Administration, 9200 Corporate Blvd., Rockville, Maryland 20850
within 10 days after the appllcant recelves or has knowledge of
information concerning:

(1) A mixup of the device or its 1labeling with another
article. -

(2) Any adverse reaction, side effect, injury, toxicity, or
sensitivity reaction that is attributable to the device
and

(a) has not been addressed by the device’s labeling or

(b) has been addressed by the device‘s labeling, but is
occurring with unexpected severity or frequency.

(3) Any significant chemical, physical or other change or
deterioration in the device or any fazilure of the device
to meet the specifications established in the approved
PMA that could not cause or contribute to death or
serious injury but are not correctable by adjustments or
other maintenance procedures described in the approved
labeling. The report shall include z discussion of the
applicant“s assessment of the change, deterioration or
failure and any proposed or implemented corrective action
by the applicant. When such events zare correctable by
adjustments or other maintenance procsdures described in
the approved labeling, all such evants known to the
applicant shall be included in <che Annual Report
described under “Postapproval Repcris" above unless
specified otherwise in the conditions of approval to this
PMA. This postapproval report shall appropriately
categorize these events and include the number of
reported and otherwise known instances of each category
during the reporting period. Adcéitional information
regarding the events discussed above shall be submitted
by the applicant when determined by TDA to be necessary
to provide continued reasonable assurance .of the safety
and effectiveness of the device for ::zs intended use.



REPORTING UNDER THE MEDICAL DEVICE REPORTING (MDR) REGULATION. The
Medical Device Reporting (MDR) Regulation became effective on
December 13, 1984, and requires that all manufactuyers aqd
importers of medical devices, including in yvitro élagnostlc
devices, report to FDA whenever they receive or otherwise became
aware of information that reasonably suggests that one of its
marketed devices

(1) may have caused or contributed to a death or serious
injury or

(2) has malfunctioned and that the device or any other device
marketed by the manufacturer or importer would be likely
to cause or contribute to a death or serious injury if
the malfunction were to recur.

The same events subject to reporting under the MDR Regulation may
also be subject to the above “Adverse Reaction and Device Defect
Reporting" requirements in the “Conditions of Approval" for this
PMA. FDA has determined that such duplicative reporting is
unnecessary. Whenever an event involving a device is subject to
reporting under both the MDR Regulation and the “Conditions - of
Approval" for this PMA, you shall submit the appropriate reports
required by the MDR Regulation and identified with the PMA
reference number to the following office:

Division of Surveillance Systems (HFZ-531)
Center for Devices and Radiological Health
Food and Drug Administration

1350 Piccard Drive, Room 240

Rockville, Maryland 208SC

Telephone (301) 594-2735

Events included in periodic reports to the PMA that have also been
reported under the MDR Regulation must be so identified in the
periodic repprt to the PMA to prevent duplicative entry into FDA
information systems.

Copies-of the MDR Regulation and an FDA publication entitled, "An
Overview of the Medical Device Reporting Regulation, * are available

by written request to the address below or by telephoning 1-800-
638-2041.

Division of Small Manufacturers Assistance (HFZ-220)
Center for Devices and Radiological Health

Food and Drug Administration

5600 Fishers Lane

Rockville, Maryland 20857
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Summary of Safety and Effectiveness

L General Information

Generic Name:  Microparticle Enzyme Immunoassay (MEIA) for the
Quantitative Measurement of Prostate Specific Antigen (PSA)
in Human Serum

Trade Names: Abbott IMx® PSA
Abbott AxSYM® PSA

Applicant's Name and Address: Abbott Laboratories
Diagnostics Division
Abbott Park, IL
60064-3500

Premarket Approval Supplemental Application: P910007/54

Date of Panel Recommendation:

Pursuant to section 515(c)(2) of the act as amended by the Safe Medical Devices
Act of 1990, this PMA supplement was not the subject of an FDA Immunology
Devices Advisory Panel meeting because the information in the PMA supplement
substantially duplicates information previously reviewed by this panel.
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Date of Notice of Approval of Application: August 7, 1997




1L Indications for Use

The Abbott IMx® PSA assay and the Abbott AxXSYM® PSA assay were originally
indicated for the quantitative measurement of Prostate Specific Antigen (PSA) in
human serum as an adjunctive test to aid in the management of prostate cancer
patients. The Abbott IMx PSA assay was approved on September 25, 1991
(P910007) and the AxSYM PSA assay was approved on March 29, 1995
(P910007 supplement 2). Further information may be obtained in writing from
Dockets Management Branch (HFA-305), Food and Drug Administration, 12420
Parkiawn Drive, room 1-23, Rockville, MD 20857, Docket number 91M-0411.

The Abbott IMx® PSA assay and the Abbott AXSYM® PSA assay are indicated
for the quantitative measurement of Prostate Specific Antigen (PSA) in: 1)
Human serum as an adjunctive test used as an aid in the management of prostate
cancer patients; 2) Human serum as an aid in the detection of prostate cancer
when used in conjunction with digital rectal exam (DRE) in men aged 50 years or
older. Prostatic biopsy is required for diagnosis of cancer.

0. Background

Prostate cancer is the most common type of cancer found in men in the United
States, with an incidence of approximately one case in every 10 men (1). The
diagnosis of carcinoma of the prostate is hindered by the lack of symptoms in men
with localized tumors. The traditional method for detection of prostate cancer is
the digital rectal examination (DRE). However, only 30% to 40% of cancers
detected by DRE screening are expected to be confined to the prostate (2,3).

The finding of locally advanced prostate cancer in patients may be due to the
inability of DRE to detect tumors of small volume that are most likely to be
confined to the prostate (4). Since patients with small size tumors are believed to
have the best prognosis, it can be concluded that DRE has limited sensitivity in
detecting those tumors with the greatest potential for cure (5). In a 1990
publication by Cooner, et al., data were presented regarding the clinical use of
other diagnostic modalities such as prostate ultrasonography and serum prostate
specific antigen (PSA) for detection of prostate cancer. This study found that
there was a significant increase in the detection of cancer when the DRE and PSA
tests were abnormal (6).

Other studies have shown that the measurement of serum PSA concentrations
offers advantages in the detection of prostate cancer (7,8). In several recent
studies of healthy men 50 or more years old, serum PSA levels in conjunction
with digital rectal examination had the greatest ability to detect prostate cancer
(7,8). These studies concluded that serum PSA measurement is a useful addition
to rectal examination and ultrasonography in the detection of prostate cancer in
men aged 50 and older (7,8). Elevated serum PSA concentration can only suggest
the presence of prostate cancer. Prostatic biopsy is required for definitive
diagnosis of cancer.
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Prostate Specific Antigen (PSA), first described in 1979 by Wang, et al., isa
secretion of prostate epithelium and is also produced by prostate cancer cells.
PSA was characterized as a glycoprotein monomer of 33-34,000 molecular weight
with protease activity (9,10). More recently the amino acid sequence of the
antigen has been reported (11) and the gene for PSA has been cloned (12).
Development of an enzyme immunoassay by Kuriyama, et al., made it possible to
detect low concentrations of PSA in the blood of patients with malignant and
benign prostate disease and a significant proportion of normal males (13). This
study also reported an exclusive association of PSA with prostate tissue, a finding
confirmed by immunocytochemical analysis and subsequent clinical studies (14-
7.

PSA testing can have significant value in detecting metastatic or persistent disease
in patients following surgical or medical treatment of prostate cancer (16,18).
Persistent elevation of PSA following treatment or increase in a pretreatment PSA
level is indicative of recurrent or residual disease (14,19,25). PSA testing is an
adjunctive test in the management of prostate cancer patients (17,20-26).

Contraindications

There are no known contraindications for the M™M® and AxSYM® PSA Test.

Warnings and Precautions

Warnings and precautions for use of the devices are stated in the attached product
labeling (Attachment A).

V1. Device Description

The devices are in vitro diagnostic devices to determine the PSA concentration in
human serum. They utilize enzyme immunoassay technology and are performed
on automated analyzers. Microparticle bound anti-PSA antibody captures the
analyte in serum containing PSA. Detection of the bound PSA is visualized with a
second anti-PSA antibody conjugated with an enzyme label and a fluorescent
labeled enzyme substrate. The amount of bound PSA is proportional with the
amount of fluorescent label produced in the assay. The sample PSA concentration
is calculated from a calibration curve determined using calibrators of known PSA
concentration and the amount of fluorescent label produced by these calibrators.

The assay procedure occurs in the following sequence:

1. The sample (calibrator, control or specimen) is manually (non-precision)
added to the sample well of an reaction cell. All the following steps are
automatically performed by the instrument.

‘2. The sample, Assay Diluent, and Anti-PSA Coated Microparticles are added to

the incubation well of the reaction cell and allowed to incubate. The PSA in
the sample binds to the Anti-PSA Coated Microparticles forming an antibody-
antigen complex.



" 3. An aliquot of this reaction mixture which contains the antibody-antigen
4 complex bound to the microparticles is transferred to the reaction cell's glass
# fiber matrix. The microparticles bind irreversibly to the glass fiber matrix.

»‘ 4. The matrix is washed with Diluent Buffer to remove unbound materials.

The Anti-PSA: Alkaline Phosphatase Conjugate is dispensed onto the matrix
and binds the antibody-antigen complex.

6. The substrate, is added to the matrix and, in the presence of the alkaline
phosphatase conjugate, a fluorescent product, develops. The rate of

fluorescent product formation is measured by the MR or AxSYM®
instruments.

The instrument prepares and stores a calibration curve using the concentrations of
the calibrators versus their respective rates of fluorescent product formation. On
subsequent assay runs a single calibrator (Mode 1) is included to adjust the stored
calibration curve. The PSA concentrations of controls and specimens are then
determined from this calibration curve.

o o4 R

VIL. Alternative Practices and Procedures

Alternative practices and/or procedures for detection of prostate cancer patients
include digital rectal exam, ultrasound and biopsy.

Alternative practices and procedures for management of prostate cancer patients
include serial determinations of certain enzymes (e.g. prostatic acid phosphatase,
alkaline phosphatase, total acid phosphatase, or total alkaline phosphatase),
imaging (e.g. bone scans, whole body scans, or lymphangiography, X-rays, or

4 ultrasound), biopsy, and digital rectal examination.
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VIII. Marketing History

The Abbott IMx® PSA assay has been marketed in the US and Europe since 1991
for management of prostate cancer patients. The Abbott AxSYM PSA assay has
been marketed in Europe since 1994 and in the US since 1995 for management of
prostate cancer patients. Neither device has been withdrawn from marketing in

any country for any reason relating to the safety and effectiveness of the devices.
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IX. Potential Adverse Effects of the Device on Health

Since elevations of PSA occur in benign prostatic disorders and low
concentrations do not always mean absence of disease, assessment of patient
status should not be based solely on a PSA results. The following adverse clinical
events may occur: :

1. A falsely low result could lead to a medical decision depriving the patient
of potentially beneficial treatment.

2. A falsely elevated result could lead to a medical decision causing a patient
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to undergo needless treatment.

Summary of Studies

A.

Non-clinical Studies

Because approval was requested only for an additional intended use and
did not involve any changes in the reagents or test procedures, limited
data were necessary to characterize the assays for the new Intended Use.
The data is found in the labeling.

Clinical Study

Clinical studies were conducted at nine clinical sites. These sites
conducted prostate cancer screening studies during the period of
September, 1994 through September, 1995.

The clinical study was retrospective in design and was designed to
confirm the hypothesis that elevated PSA values as measured by both
devices aid in the detection of prostate cancer when used in conjunction
with digital rectal exam (DRE) in men age 50 years or older compared to
detection by DRE only.

Inclusion criteria for the study included men aged 50 and older with no
personal history of prostate cancer. Exclusion criteria include men with
previously diagnosed prostatitis or urinary tract infections, men younger
than 50 years of age, and men with a history of prostate cancer.

A total of 5,408 subjects were enrolled in the study. Based on the
exclusion criteria outlined in the clinical protocol, 838 subjects were
excluded. The final results are based on an analysis of 4,570 eligible
subjects. All eligible men were examined by DRE, had a serum sample
taken for PSA determination using the IM<® PSA assay, and had a
personal history recorded. Serum samples from a subset of the eligible

men (930) were additionally tested using the AxSYI\P PSA assay.

1. Distribution of PSA levels and DRE results

For all subjects tested using the MS® assay, 12.3 per cent
(561/4570) had serum PSA levels > 4.0 ng PSA/mL, 8.6 per cent
(391/4570) had suspicious findings on DRE and 18.1 per cent
(827/4570) had abnormal results on either or both PSA test or
DRE. Three thousand seven hundred and forty-three subjects
(81.9 per cent) had normal results for both the M= PSA test and
DRE. These subjects exited the study. A small percentage of
the population tested had results that overlapped: only 125 men



(2.7 per cent) had abnormal findings by both methods, compared
to 436 (9.5 per cent) with elevated PSA levels alone and 266 (5.8
per cent) with suspicious DRE findings alone.

For all subjects tested using the AxSYM® PSA assay, 7.2 per
cent (67/930) had serum PSA levels > 4 ng/mL, 4.0 per cent
(37/930) had suspicious DRE results, and 9.8 per cent (91/930)
had abnormal results on either or both the AxXSYM® PSA test or
DRE. Eight hundred and thirty nine men (90.2 per cent) had
negative results on both the AxSYM® PSA test and DRE. For
the 930 men tested using the AxSYM® PSA assay and the M<®
PSA assay, the Pearson correlation coefficient between PSA
values was 0.997. The slope (+ 1 standard error) of the best fit
line was 0.976 + 0.002. The y-intercept (+ 1 standard error) was
0.091 % 0.011. When characterizing the IM<® PSA and

AxSYM?® PSA result as positive (> 4 ng/mL) or negative (< 4
ng/mL) and comparing the relative agreement between assays for
these categories, there was 99.1 per cent agreement between
assays. The agreement by chance between assays for these
categories was 87%. The probability of agreement by chance
between assay categories was less than 0.0001. This data supports
the hypothesis of agreement between assay results for positive
and negative categories.

Patient Follow-up

Of the 827 subjects who had suspicious findings on one or both
of the IMx® PSA test or DRE, 405 (49.0 per cent) underwent
biopsy. Of the patients biopsied, 283 had an elevated PSA level
and 214 had a suspicious DRE. The mean subject age+ 1
standard deviation for the biopsied group was 66.0+ 7.5 years
compared to 67.6 + 8.1 years for the non-biopsied group.

There were 422 subjects that exited the study even though one or
both of the IMx® PSA test or DRE was abnormal. Reasons for
not having a follow-up biopsy include: results from other
diagnostic tests (.e. Ultrasound) or clinical observations,
demographic data errors (address, phone number), refused to
have follow-up, insurance concerns and others.

Of the 91 subjects who had suspicious results on one or both of
the AxSYM® PSA test or DRE, 43 (45.3 per cent) underwent
biopsy. Of the biopsied subjects, 33 had elevated AxSYM PSA
tests and 16 had a suspicious DRE. Four of 839 men without
suspicious results also underwent biopsy, all of whom had a
negative biopsy.
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Detection Rate

Of the 405 subjects initially identified by DRE and/or the ML
PSA assay who underwent biopsy, 133 cancers were detected.
The cancer detection rate was determined by multiplying the
number of subjects with suspicious results by the percent of
cancers detected from the biopsied subjects and then dividing by
the number of subjects enrolled in the study. This assumes that
the cancer detection rate would remain constant if all men with
suspicious findings were biopsied, rather than the 50 per cent,
approximately, who actually were biopsied. The overall cancer
detection rate was 5.94 per cent for either test positive, 1.46 per
cent for both tests positive, 4.94 per cent for PSA positive alone
and 2.72 per cent for DRE positive alone.

Of the 91 subjects initially identified by DRE and/or the

AxSYM® PSA assay who underwent biopsy, 15 cancers were
detected. The overall cancer detection rate for both DRE and

AxSYM® PSA test was 0.98 per cent (compared with 1.46 per
cent for both DRE and the IMx® PSA assay). The overall cancer
detection rate was 3.4 per cent for either DRE or AxSYM test

positive (compared with 5.94 per cent for either DRE or ™ML
test positive).

Positive Predictive Value

The positive predictive value was 40.3 per cent for elevated
levels in the IMx® PSA (>4.0 ng PSA/mL) and 31.8 per cent for
a suspicious DRE. When the IMx® PSA levels were > 4.0 ng
PSA/mL but the DRE was not suspicious, the positive predictive
value was 34.0 per cent.. When the DRE was suspicious but the
IMx® PSA level was < 4.0 ng PSA/mL, the positive predictive
value was 15.6 per cent . When both were suspicious for cancer,
the positive predictive value was 53.3 per cent.

The positive predictive value for elevated levels of the MR PSA
and suspicious DRE was significantly greater than that for
suspicious DRE (p-value < 0.0001, Binomial Test). The positive

predictive value for elevated levels of the IM® PSA and normal

. DRE was significantly greater than 15 per cent (p-value < 0.0001,

Binomial Test).

A logistic regression based on the biopsied subjects showed that
IMx® PSA levels > 4.0 ng PSA/mL was a significant predictor of
prostate cancer (p-value < 0.0001, Wald Chi-Square Test). DRE
was a significant predictor of prostate cancer (p-value = 0.0054,



Wald Chi-Square Test). Age was also a significant predictor of
prostate cancer (p-value = 0.029, Wald Chi-Square Test). The
odds ratio (and 95 per cent confidence intervals) for the MR
PSA was 5.57 (2.92,10.63), for DRE it was 2.07 (1.24, 3.46) and
for age it was-1.03 (1.00, 1.07).

X1. Conclusions drawn from the studies

The primary objective of this multiple site, retrospective clinical study was
to confirm the hypothesis that elevated PSA values as measured by the
Abbott IMx® and AxSYM® PSA assay aid in the detection of prostate
cancer when used in conjunction with DRE.

The previously presented clinical data supports the clinical utility of the
Abbott IMx® and AxSYM® PSA assay as an aid in the detection of
prostate cancer when use in conjunction with digital rectal exam (DRE) in
men aged 50 years or older.

@ XM. Panel Recommendation
A

Pursuant to section 515(c)(2) of the act as amended by the Safe Medical
Devices Act of 1990, this PMA supplement was not referred to the
Immunology Devices Panel, an FDA advisory panel, for review and
recommendation because the information in the PMA supplement
substantially duplicates information previously reviewed by this panel.

PET P Y

g XTII. CDRH Action on the Application

%

CDRH issued an approval order for the applicant’s PMA for the Abbott
3 IMx® PSA and Abbott AxSYM® PSA to Abbott Laboratories on August
4 7, 1997.

@ XIV. Approval Specifications

Directions for use: See labeling.

Conditions of Approval: CDRH approval of this PMA supplement is
subject to full compliance with the conditions described in the approval
order.
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]
CAUTION: United States Federal faw restricts this device to
sale and distribution by or on the order of a physician, or to 2
clinical laboratory; and use is restricted to, by or on the order
of a physician.

WARNING: The concentration of PSA ina given specimen.
determined with assays from different manufacturers, can
vary due to differences in assay methods and reagent speci-
ficity. The results reported by the laboratory (o the physician
must include the identity of the PSA assay used. Values
obtained with different assay methods cannot be used inter-
changeably. If, in the course of monitoring 4 patient, the assay
method used for determining PSA levels serially is changed.
additional sequential testing should be carried out. Prior to
changing assays, the laboratory MUST confirm baseline val-
ues for patients being serially monitored.

Specimens from patients who have received preparations of
mouse monoclonal antibodies for diagnosis or therapy may
contain human anti-mouse antibodies (HAMA). Such speci-
mens may show either falsely elevated or depressed values
when tested with assay kits which employ mousce menoclonal
antibodies. These specimens should not be assayed with the

R

IMx” PSA assay.

Refer to the LIMITATIONS OF THE PROCEDURE sec-
tion in this assay package insert.

NAME
PSA: Prostate Specific Antigen

INTENDED USE

The Abbott IMx PSA assay is a Microparticle Enzyme Immu-
noassay (MEIA) for the quantitative measurement of Prostate
Specific Antigen (PSA) in human serum:

{. as an aid in the detection of prostate cancer when used in
conjunction with digital rectal exam (DRE) in men aged 50
years or older. Prostatic biopsy is required for diagnosis of
cancer.

2. as an adjunctive test used as an aid in the management of
prostate cancer patients.

SUMMARY AND EXPLANATION OF THE TEST
Prostate cancer is the most common type of cancer found in men
in the United States, with an incidence of approximately one case
inevery 10 men.! Early diagnosis of carcinoma of the prostate is
hindered by the lack of symptoms in men with localized tumors.
Therefore, early detection requires a simple, safe, and inexpen-
sive test for the disease in asymptomatic men. The traditional
method for detection of prostate cancer is the digital rectal
examination (DRE). However, only 30% to 40% of cancers
detected by DRE screening are expected to be confined to the
prostate. In January, 1992, the American Urological Association
(AUA) endorsed annual examination for early detection of pros-
tate cancer with DRE and PSA beginning at age 50.2 This was
reaffirmed by the American Cancer Saociety (ACS) in November,
19923

The frequent finding of locally advanced prostate cancer in
screened patients may be due to the inability of DRE to detect

tumors of smatl volume that are most hikely 1o be confined o the
prostate.® Since patients with small size tumors are believed to
have the best prognosis, it can be concluded that DRE has limited
sensitivity in detecting those tumors with the greatest potential
for cure.5 In a 1990 publication by Cooner, et al., data was
presented regarding the clinical use of other diagnostic modali-
ties such as prostate ultrasonography and serum prostate specific
antigen {PSA) for early detection of prostate cancer. This study
found that therc was a significant increase in predictability for
cancer when the DRE and PSA tests were abnormal.®

Several other studies have shown that the measurement of serum
PSA concentrations offers several advantages in the early detec-
tion of prostate cancer. The procedure is more acceptable to
patients, the result is objective and quantitative and is inde-
pendent of the examiner’s skill. In several recent studies of
healthy men 50 or more years old, serum PSA levels had the
greatest ability to predict prostate cancer. These studies con-
cluded that not only is serum PSA measurement a useful addition
to rectal examination and ultrasonography in the detection of
prostate cancer, but that it is also the most accurate of the three
tests for this purpose.’®

Elevated serum PSA concentration can only suggest the presence
of prostate cancer. Prostatic biopsy is required for diagnosis of
cancer.

Prostate Specific Antigen (PSA), first described in 1979 by
Wang, et al., is a secretion of prostate epithelium and is also
produced by prostate cancer cells. PSA was characterized as a
glycoprotein monomer of 33-34,000 molecular weight with pro-
tease activity.>10 More recently the amino acid sequence of the
antigen has been reported!t and the gene for PSA has been
cloned.'? Development of an enzyme immunoassay by Kuri-
vama, e al., made it possible to detect low concentrations of PSA
in the blood of patients with malignant and benign prostate
disease and a significant proportion of normal males.'3 This study
also reported an exclusive association of PSA with prostate
tissue, a finding which was confirmed by immunocytochemical
analysis and subsequent clinical studies.'#-17

PSA testing can have significant value in detecting metastatic or
persistent disease in patients following surgical or medical treat-
ment of prostate cancer.!6:'8 Persistent elevation of PSA follow-
ing treatment or increase in a post-treatment PSA level is
indicative of recurrent or residual disease.!41225 PSA testing is
widely accepted as an adjunctive test in the management of
prostate cancer patients.7.20-26

BIOLOGICAL PRINCIPLES OF THE PROCEDURE

The IMx PSA assay is based on the Microparticle Enzyme
Immunoassay (MEIA) technology. The IMx PSA rcagents and
sample are added to the reaction cell in the following sequence:

® The probe/electrode assembly delivers the sample, Anti-PSA
Coated Microparticles and Assay Diluent to the incubanon well
of the reaction cell. During the incubation of this reaction
mixture, the PSA in the sample binds to the Anti-PSA Coated
Microparticles forming an antibody-antigen complex.

* An aliquot of the reaction mixture is transferred to the glass
tiber matrix. The microparticles bind irreversibly to the glass
fiber matrix.

® The matrix 1s washed to remove unbound materials.

* The Anti-PSA:Alkaline Phosphatase Conjugate s dispensed
onto the matrix and hinds 1o the antibody-antigen complex.

® The matrix is washed to remove unbound materials.
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e The substrate. - Methylambe iteryE Phosphane. is added o the
matrix and the uorescent product is measured by the META
optical assembly.

For further information, refer to your IMx® System Operation

Manual, Section 3.

REAGENTS
REAGENT PACK
[Mx PSA Reagent Pack, 100 Tests (No. 2245-20)*

1. 1 Bottle (5.8 mL) Anti-PSA (Mouse, Monoclonal) Coated
Microparticles in TRIS bulfer. Preservative: Sodium Azide.

1.0

_ 1 Bottle (9.8 mL) Anti-PSA (Goat):Alkaline Phosphatase
Conjugate in TRIS buffer with protein stabilizers. Minimum
Concentration: 0.1 pg/mb. Preservative: Antimicrobial
Agents.

. 1 Bottle (10 mL) 4-Methylumbelliferyl Phosphate, 1.2 mM in
AMP buffer. Preservative: Sodium Azide.

'l

4. 1 Bottle (14 mL) Assay Diluent, buffered calf serum with
protein stabilizers. Preservatives: Sodium Azide and Antimi-
crobial Agents.

IMx PSA MODE | Calibrator

1 Bottle (4 mL) MODE ! Calibrator (C). Concentration: 10
ng/mL PSA (Human), nonreactive for anti-HIV-1/HIV-2 and
anti-HCV and nonreactive for HBsAg, in TRIS buffer with
protein stabilizers. Preservatives: Sodium Azide and Antimicro-
bial Agents.

*No. 2245-66 includes an IMx PSA Reagent Pack (100 tests),
IMx PSA MODE | Calibrator and reaction cells (100 each).
No. 2245-20 includes these items for international shipments.

CALIBRATORS

IMx PSA Calibrators (No. 2245-01)/PSA Calibrators
(No. 9C04-01)

6 Bottles (4 mL each) of PSA Calibrators are prepared with PSA
(Human), nonreactive for anti-HIV-1/HIV-2 and anti-HCV and
nonreactive for HBsAg, in TRIS buffer with protein stabilizers
to yield the following concentrations:

Bottle PSA Concentration (ng/mL)

Boule PSA Concentration (ng/ml.) Range (ng/ml)

L. 4 3- 5
M 15 12-18
H 45 36-54

A 0
2
10
30
60
100

TmU NWw

Preservatives: Sodium Azide and Antimicrobial Agents.

CONTROLS

IMx PSA Controls (No. 2245-10)/PSA Controis (No. 9C04-10)
3 Bottles (8 mL each) of PSA Controls are prepared with PSA
(Human), nonreactive for anti-HIV-1/HIV-2 and anti-HCV and
nonreactive for HBsAg, in TRIS buffer with protein stabilizers
to yield the following concentration ranges:

Preservatives: Sodium Azide and Antimicrobial Agents.

SPECIMEN DILUENT

IMx PSA Specimen Diluent (No. 2245-50)

1 Bottle (100 mL) PSA Specimen Diluent, buffered goat serum.
Preservatives: Sodium Azide and Antimicrobial Agents.

WARNINGS AND PRECAUTIONS
For In Vitro Diagnostic Use.

CAUTION: This product contains human sourced andfor
potentially infectious components. For a specific listing, refer
to the REAGENTS section of this package insert. Donors
have been tested and found to be nonreactive for antibodies
to HIV-1/HIV-2 and HCV and nonreactive for HBsAg. No
known test method can offer complete assurance that products
derived from human sources or inactivated microorganisms
will not transmit infection. Therefore, all human sourced
materials should be considered potentially infectious. It is
recommended that these reagents and human specimens be
handled in accordance with the OSHA Standard on Blood-
borne Pulhogens.27 Biosafety Level 228 or other appropriate
biosafety prac(iccsw‘30 should be used for materials that
contain or are suspected of containing infectious agents.

The safety and handling precautions and limitations for the
reagent pack. calibrators, controls, and patient samples are de-
scribed in your IMx System Operation Manual, Section 8.

Some components of this product contain Sodium Azide. For a
specific listing, refer to the REAGENTS section of this package
insert. The components Assay Diluent (2245]), MUP, MODE |
Calibrator (2245Q), Calibrators (2245 A-F/9C04 A-F), Controls
(2245 L, M, N/9C04 L, M, N) and Specimen Diluent (2245P) are
classified per applicable European Economic Community (EEC)
Directives as: Harmful (Xn). The following are the appropriate
Risk (R) and Safety (S) phrases.

R22 Harmful if swallowed.
R32 Contact with acids liberates very toxic gas.
b S2  Keep out of the reach of children.

513 Keep away from food, drink and animal feedingstuffs.

S36 Wear suitable protective clothing.
S46 If swallowed, seek medical advice immediately
and show this container or label.

STORAGE INSTRUCTIONS

The storage condition for the IMx PSA Reagent Pack, PSA
Calibrators, PSA Controls and Specimen Diluent is 2-8°C. All of
these reagents can be used immediately after removing them
from the refrigerator.

INSTRUMENT PROCEDURE

The following instrument software is required to perform the
assay:

e IMx System Software Module Version 6.0 or higher

o IMx Tumor Markers Assay Module Version 6.0 or higher
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IMx® PSA ASSAY PARAMETERS

The following 1Mx PSA assay parameters have been lactory set.
These parameters can be printed, displayed, and edited according
10 the procedure in your IMx System Operation Manual, Section
6. Ensure that the assay parameters for the IMx PSA assay in the
Assay Module match these parameters or edit accordingly. The
assay parameters that cannot be edited are noted with an asterisk

7).

Assay #53 IMx PSA

1. DECIMAL 2

2. RUN DEFAULT 1

3. SAMPLE REP i

4. CAL REP 2

5. Mt CAL REP !
6 CONC A 0.000
. CONCB 2.000
* 8. CONCC 10.000
* 9. CONCD 30.000
10 CONCE 60.000
= 1L CONCF 100.000
12, RESULT UNIT 1

13. LOW LIMIT -9999.000

14. HIGH LIMIT 9999.000

15. CiLOTID 00000000

= 16. C1 DATE 11/11/11
* 1T C1 TIME 0:00:00
* 18 C2LOTID 00000000
* 19, C2 DATE 11/81/11
= 20. C2 TIME 0:00:00
* 27 LOW RANGE 0.000
* 28 HIGH RANGE 100.000
* 20 MIN TRACER -9999.00
= 30. MAX BKG 0.0
= 3L MIN RATE 30.0
32 MAX NRMSE 0.200
34, MAX INTRCPT 18000.0
35. MAX DEV 10.00

> 36. MIN POL -9999.00
* 37 MIN READ 0.0
= 38. MAX READ 35.0
39, MIN SPAN F-A 850.000
40. MAX SPAN F-A 2400.000
41, MIN CHECK 1 0.000
42. MAX CHECK 1 0.450
43. MIN CHECK 2 0.184
44, MAX CHECK 2 0.326
45. MIN CHECK 3 0.318
46. MAX CHECK 3 0.527
47. MIN CHECK 4 0.477
48. MAX CHECK 4 0.797
49. MIN CHECK 5 0.530
50. MAX CHECK 5 0.920

* 52 DIL FACT 1 1.000
* 53 DIL FACT 2 1.000
* 54, DIL FACT 3 1.000
* 55, DIL FACT 4 1.000
*56. DIL FACT 5 1.000
57. DIL DEFAULT 0

*  58. LOW GRAY -9999.000
* 50 HIGH GRAY 9999.000
60. PRINT OPTION 0

* 6l CUTOFF 0.000
* 87. MX MODE]1 DEV 0.350

PSA 6

NOTE: RESULT UNIT, assay parameter 53.12, can only be
edited 10 "1 (ng/mL)y or "17" (ug/L) and PRINT OPTION,
assay parameter 53.60, can only be edited to 0" or "1."
Editing to another number will result in the displayed code
"103 BAD VALUE IN ASSAY FILE 12 OR 60," respec-
tively, when the assay run is initiated. The alternate RESULT
UNIT (ug/L) is available in IMx Tumor Markers Assay
Moadule Version 7.0 (List No. 8385-07) or higher. For further
information on Changing Concentration Units and Print Op-
tions, refer to your IMx System Operation Manual, Section
S.

Refer to your IMx System Operation Manual for a detailed
discussion of instrument procedures.

SPECIMEN COLLECTION AND PREPARATION FOR
ANALYSIS

Only serum specimens may be used with the IMx PSA assay.

If the assay will be performed within 24 hours after collection,
the specimen should be stored at 2-8°C. If testing will be delayed
more than 24 hours, the specimen should be stored frozen. Mix
thoroughly after thawing to ensure consistency in the results.
Avoid repeated freezing and thawing.

Specimens showing particulate matter, erythrocytes, or turbidity
must be clarified by centrifugation before testing.

Specimens should be obtained before patients undergo prostate
manipulation procedures.

SAMPLE VOLUME
150 puL of specimen is the minimum volume required to perform
the assay.

To obtain the recommended volume requirements for PSA Cali-
brators and Controls, hold the bottles vertically and dispense 4
drops into the sample well.

IMx PSA PROCEDURE

The list of required materials and the procedure to perform an
IMx PSA Calibration or MODE 1 Assay can be found in your
IMx System Operation Manual, Section 5.

The IMx PSA assay requires a minimum volume of 250 mL of
MEIA #2 Diluent Buffer in the buffer bottle in order to properly
process an assay run. Before initiating an IMx PSA assay, visu-
ally check that at least 250 mL of MEIA #2 Diluent Buffer is
present. Do not add diluent buffer to the buffer bottle or switch
buffer bottles during an assay run.

DILUTION INFORMATION

Specimens with a PSA value exceeding 100 ng/mL (HIGH
RANGE, assay parameter 53.28) are flagged with the code
">100." To quantitate the concentration of these specimens,
perform the Manual Dilution procedure.

Manual Dilution

A manual dilution can be performed by making a dilution of the
specimen with the IMx PSA Specimen Diluent (No. 2245-50)
before pipetting the sample into the sample well. It is desirable
to perform the dilution so that the diluted specimen reads above
the 2 ng/mL PSA Calibrator on the calibration curve. Example:
A ten-fold dilution is prepared by adding 100 pl of specimen to
900 uL of IMx PSA Specimen Diluent. Mix thoroughly before
assaying. To determine the concentration of PSA in the specimen,
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multiply the concentration of the diluted sample by the dilution
factor.

QUALITY CONTROL PROCEDURES

CALIBRATION

Perform an assay calibration with each new lot of IMx® PSA
Reagent Pack. For an IMx PSA Calibration, run all assay-spe-
cific calibrator levels in duplicate in the first carousel positions,
followed by all levels of controls. Controls must be processed as
a means of evaluating the calibration curve. The RESULTS
section below provides an explanation of the type of curve fit
used by the IMx PSA assay and the assay- -specific checks that are
used to evaluate the acceptability of the curve.

Once the assay calibration is accepted and stored, all subsequent
runs are tested in MODE | with the MODE 1 Calibrator in
position 1 of the carousel.

Refer to the IMx System Operation Manual, Section 5 for:

 Setting up an assay calibration run

e When recalibration may be necessary

e System and Operator Verification

e MEIA Calibration and MEIA MODE 1 Assay Test Results
Tape Explanation

QUALITY CONTROL

PSA Control values must be within the range specified in the
REAGENTS section of this package insert. If a control value is
out of its specified range, the test results may be invalid and assay
recalibration may be indicated. Refer to the IMx System Opera-
tion Manual, Section 10 for a description of troubleshooting
procedures.

The minimum control requirement for an IMx PSA MODE 1
Assay is one control on each carousel. All levels of controls
should be processed at least one time during each 8 hour shift. If
the quality control procedures in your laboratory require more
frequent use of controls, follow those procedures.

RESULTS

The IMx PSA assay utilizes a four parameter logistic curve fit
(4PLC Analysis) to generate a calibration curve. The following
are assay-specific checks used to evaluate a calibration curve:

Assay Parameters Calibrator Evaluation (AVGR)

MIN SPAN F-A Calibrator F - Calibrator A
MAX SPAN F-A Calibrator F - Calibrator A
MIN CHECK | Calibrator A/Calibrator B
MAX CHECK 1 Calibrator A/Calibrator B
MIN CHECK 2 Calibrator B/Calibrator C
MAX CHECK 2 Calibrator B/Calibrator C
MIN CHECK 3 Calibrator C/Calibrator D
MAX CHECK 3 Calibrator C/Calibrator D
MIN CHECK 4 Calibrator D/Calibrator E
MAX CHECK 4 Calibrator D/Calibrator E
MIN CHECK 5 Calibrator E/Calibrator F
MAX CHECK 5 Calibrator E/Calibrator F

The operator must confirm that the following parameters fall
within the acceptable ranges:

RERR (Rate Error) RMSE (Root Mean Square Error)
+ 50 <0.1

FLAGGED RESULTS

For a description of the tflags that appear in the NOTE column on
the test results tape, refer to your IMx System Operation Manual,
Section 5.
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LIMITATIONS OF THE PROCEDURE
Serum PSA. concentrauons should not bc mlcrprcted as absoluteﬁ

! uatxon and other diagnostic procaau;%
early cases of prostate cancer W1ll not

Hiiay® »
. when tcsted with assay kits-which employ mouse mon
antibodies.3!-33 These specimens should not be assaycd

hd Hctcrophxhc anubodncs in. serum have the potemlal B0 cau C.
unmunoassay systems. 3435 Ini I_’§§ \
levels may aﬁpear elevated due to heterophxhc antibo SR
sent m the patlent S serum or to nonspec1ﬁc protem bir

5C mngtgratmn of PSA in a given specxmen,
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SAL retrospcchve study was conducted at nine cllmcal sx;‘ 0"
- demonstrate the usefulness of PSA in the detection of prosta
cancer when used in conjunction with DRE. A total of; 4,570 ;
50 years of age or older participated in the, study A dlsmb%
of the initial Iestmg results is presented in Table I.. i
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Table } Table 2
Distribution of Results from Initial T esllng Positive Predictive Values
) ' Positive Predii:hve . Number of Biopsied
o L . Detection Method  *»- Value%* . - Subjécts with Cancer
NS T R . T e afebpiant y GEAE L ds by E
DRE DREV RO S 7/ R
% ‘ L (25.5%-38.0%) i
DRE- JPSA>40 403% 483
% R (34.6%: 460%) S
Total CPSA<4ODRE: V. i56% L1922
% T (9.1% - 22.0%)
oL : S PSA >4.0 DRE- - L 34.0% . 65/191
Note: 827 Patients Tested Positive by DRE apdjor PSA ., ., (213%-408%) .. 5 o
DRE - Digital Rectal Examination e PSA >4.0 DRE+ 53.3% 49/92
Key: + Suspicious for Cancer (43.1% - 63.5%)
- Not Suspicious for Canc
ot Suspicious for L-ancer PSA >4.0 or DRE+ 32.8% 133/405

The study demonstrated that PSA levels, were more predlcnve
of prostate cancér than DRE alone: The posmve predlcmve value
was 40.3% for elevated levels of PSA (>4.0 ng PSA/mL) and
31:8% for a suspicious DRE. When PSA levels were
>4.0 ng' PSA/mL hit the DRE was not suspicious, the positive
predictive value was 34.0%. When the DRE was suspicious but
the PSA level was < 4.0 ng PSA/mL, the positive predictive value
was 15.6%. When both ‘tests were suspicious for-cancer, the
positive predlcnve value was 53 3%. Tl’llS is:presented graphi-
cally. :

' Positive Predictive Value

Positive Preclictive Value

PSA<=40BOREs  PSA>40SDAE.  PSA>40KDREs  PSA>400rDREC

Detection Method

Of the 4,570 subjects studied, 405 were biopsied based on an
elevated PSA or a suspicious DRE. The percentage of biopsied
patients with cancer correspondmg to PSA and DRE results are
shown in Table 2.

(28.3% - 37.4%)

* 959 Confidence Interval (Lower Limit - Upper Limit)

Of the 405 subjects who underwent biopsy, 133 cancers were
detected. The overall cancer detection rate was 5.94% for either
test, 1.46% for both tests, 4.94% for PSA alone and 2.72% for
DRE alone. These results are shown in Table 3.

Table 3 5
Cancer Detection Rate

Cancer Detection

Detection Method Rate Calculation*
DRE+ 272% T 68%391214)
. ¢ 4570
PSA >4.0* 494% > 0" 114%(561/283)
R 4570
PSA >4.0 & DRE+ 1.46% 49*(125/92}
gl LM rie RS I : 4570
; 4570
d e ; ¥
*Cancer Dexecuoq it
£ L - Number of Screened Patients .

Serum PSA concentrations, regardless of the value should not
be interpreted as definitive evidence for the presence or absence
of prostate-cancer. In addition; PSA testing should be done in
conjunction with DRE, because PSA and DRE together detected
the greatest number of cancers. Prostatic biopsy is required for
the diagnosis of cancer.

EXPECTED VALUES

FOR PROGNOSIS'AND MANAGEMENT

The distribution of PSA values determined in 2984 specimens is
shown in the following table:



11 PSA 12

Disrthution of I'SA Values
Number Pereent (%)
of 040 4.1-10 10.E-30 0 30.1-60 >060
Subjects ng/ml. ng/ml. ngiml. - ng/ml, _ ng/ml

Healthy Subjects )
Males >40 yrs 394 98.7 0.8 0.5 0.0 .0
Males <40 yrs 309 9.7 03 0.0 0.0 0.0
Females S0 1000 0.0 0.0 0.0 0.0
Malignant Piseases
Pmstdk

151 61.6 21.2 13.9 2.6 0.7

224 47.8 25.9 16.5 49 49

St 272 EYNN 16.9 272 11.0 13.2
Stage D 7 209 10.8 146 78 458

Gastromtestinal 160 83.1 133 R 0.0 1.8
Pulmonary 119 94.1 5.0 0.8 0.0 0.0
Genitourinary 133 88.0 6.0 4.5 1.5 0.0
Nonmalignant Discases
BPH 337 7.5 16.9 92 1.5 0.9
Prostatitis 59 76.3 1Y 10.2 0.0 1.7
Genitourinary 124 93.6 4.0 24 0.0 0.0
Renal 128 85.2 8.6 6.2 0.0 0.0
Hepatic 121 92.6 6.6 0.8 0.0 0.0

SENSITIVITY

The sensitivity of the IMx PSA assay was calculated to be bcltcr
than (.1 ng PSA/mL. This sensitivity 15 defined as the concen-
teation at two standard deviations above the PSA Calibrator
A (0 ng/mL), representing the lowest measurable concentration
of PSA that can be distinguished from zero. : /

SPECIFICITY

The specificity of the IMx PSA assay was analyzed by testing
sera containing the compounds listed in the following table.
These compounds did not show interference in the IMx PSA

In this study, 99% of the specimens from normal males (n=703)
had values of 4.0 ng/mL or less.

ltis recommended that cach laboratory establish its own expected
reference range for the population of interest.

The distribution table is derived primarily from monitored carci-
noma palients representing both active (clinical evidence of
disease progression) and inactive (no clinical evidence of disease
progression) disease states, When changing PSA assay methods,
in the course of monitoring a patient, additional sequential testing
should be carried out to confirm baseline values.

SPECIFIC PERFORMANCE CHARACTERISTICS
PRECISION

Assay reproducibility was determined by assaying 6 samples in
replicates of 3 in 10 independent runs at 6 laboratories (n=180
for each sample). The coefficient of variation (% CV) for between
run and between lab were determined from the components of
variance®® which gives a statistical estimate of the variation of
replicates of one for multiple assay runs. Within run %CVs were
calculated for replicates of 3.

Reproducibility of IMx PSA Assay
Mean Within Between Between
Value Run Run Lab
Sample (ng/mL) CV (%) CV (%) CV (%)
1 1.41 3.7 5.6 6.5
2 4.59 3.5 4.7 5.0
3 15.58 33 45 5.0
4 35.09 3.0 49 5.3
5 60.23 3.1 53 5.7
6 (1:10) 397.89 29 59 7.1
RECOVERY

Known amounts of serum PSA were added to normal human
serumn and prostate cancer serum samples. The concentration of
PSA was determined using the IMx® PSA assay and the resulting
percent recovery was calculated.

Recovery of PSA
Endogenous PSA Value
Level Added Obtained Percent

Sample (ng/mL) (ng/mL.) (ng/mL) Recovery*
Normal
Muale Serum 0.44 6.34 6.21 91

28.55 26.98 93
Prostate
Cancer Serum 18.72 6.34 25.26 103

28.55 47.60 101

PSA Value Obtatned (ng/m} ) - Fn(logcnnll\ 1. L\Cl {ng/ml.)
9% Recovery =
PSA Added (ng/ml.)

assay at the levels indicated.

INTERFERING SUBSTANCES
Test Compound

Test Concentration

Bilirubin 25 mg/dL
Hemoglobin 600 mg/dL
1gG 250-2900 mg/dL
Prostatic Acid Phosphatase 1000 ng/mL
Protein 3-13 g/dL
Triglycerides 3000 mg/dL

CHEMOTHERAPEUTIC AGENTS
Test Compound

Test Concentration

— x 100

Cyclophosphamide 700 pg/mL
Diethylstilbestrol 2 ug/mL
Doxorubicin-HCl 16 pg/mlL
Estramustine phosphate 200 pg/mL
Flutamide 10 pg/mL
Goserelin Acetate 100 ng/mL
Lupron® 100 pg/mL
Megestrol acetate 90 pg/mL
Methotrexate 30 ug/mL
CARRYOVER

No significant carryover (less than 0.0003%) was detected when
a sample containing 61,100 ng/mL of PSA was assayed.
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